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AUThOR'S AbSTRACr

The report describes the development of a replicable package of trainic
materials to enable instructional product developers to prepare first-
draft mater;als. The objective of the materials was as follows:

Given a set of specifications for short-term
Instructional sequences, the trainee will be
able to produce a first-draft of instruction
that includes the techniques described in the
materials.

Five instructional techniques, derived from laboratory research and selected
through a survey of eminent instructional psychologists, comprised the
substance of the materials. The techniques were direct practice, knowledge
of results, prompting, task description and control of inspection behavior.
The final package required from 12-15 hours to complete and consisted of
texts, practice discrimination sequences, models of instruction, revision
and writing simulations, an annotated bibliography and criterion measures.
The report describes the procedures employed to develop each of these
components

Eight developmental and field tests were conducted on the materials, usire,
subjects drawn from universities, sci,nols i17-:! industry. Results of the

field tests indicated that tOe rzterials wre replicable in their instruct-
ional process and effects. :a .r,ries of controlled variation

studies were conducted r :e dc.,Int process for the purpose of
providing input tc) p:oecz decision-makirw. These studies are reported in
detail.

8



INMODUCT1ON

Tvo yibible and conflictir,.! alternatives exist for solving the ra1or

problems of instruction in the schools. The first set of solutions depends

upon analysis and application of- scientific finding6 and procedures. Tne

translation of these findings and procedures results in a form of technology,

and many prominent figures in the field of instructional psychology advocate

such an approach (Glaser, 1966, Cagne, 1969; Schutz, 1970; Lumsdaine, 1964).

The thrust of a ,,econd alternative solution to educational problem centers

not upon the application of systematic procedures but rather on the redefin-

ition of the proper scope of instructional endeavor from something measur-

able and, hence, verifiable to a more subjective, personal activity. Many

of the proponents of lens structured schooling come to their position

because of frustration and disillusionment with their instructional

erperiencea, and out of such distress sp!rings their pattern for educational

improvement. Instructional technologistsk on the other hand, operate frog:

a base of optimism. They assume that cost problem can be solved; most

phenomena can be explained. The onus in ;upon the technologist to select or

to discover the solution. It was out ofisuch optimism that thin project

emerged.

One of the few common agreements in educational thought is that change in

a complex process. A dictum to employ a particular innovation or procedure

inevitably is ignored. The history of tnstructional innovation is a dark

and checkered one, and rarely have ideas disseminated through teacher

education institutions, for instance, demonstrated positive impact o4,the

achievement of the students.

In the last six yearn, however, the reliance for the dissemination of
'better" approaches has shifted from teacher training to those agencies

which develop instructional materials and procedures, sometimes described

as system'. Such systems Are designed to --oduce achievement of particular

competencies in their usru. These materials and procedures are planned to

be reproducible x.d the basic tenets of empirical development.

The growing success arc: acceptance of early matertals developed according

to empirical procedures have encouraged educators to devote more attention

to additional instructional development endeavors. Unfortunately. this

interest lids not been matched by- an expanding force of personnel with

:raining and expertise in the procens of instructional design. The recog-

ion of the need for suitably trained research and development individual!:

contributed to tne funding of the graduate research training program.

:icwever, the unquestionably localized, if not insular, consequences of

university-based training programs precludes the widespread distribution

of training. At the sane tire, the doctoral degree, heretofore the passport

to the research realm, is being questioned as a prerequisite for effective

work in instructional development. One solution to the troublesome problem

of training development personnel involves the application of product

development techniques to the training mission. Replicable materials which

could be successfully used in a variety of sites present likely means for

ameliorating the training need. This project was developed, in 7,art, to

test the notion that training in skills relevant to instructional design

could be mediated effectively, and primarily, by instructional materials.
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survey o: materials avat.la:'2e tc train in,,tructi-lnal

certain areas of de;iciency. For instance, attention nov. been 0.iv.n to tne
developrent or specificationa (Maeer, Iss7) to the conduct
taqk analysis kilame, 19h5 iirires, 1f.7)) and developPental testiru.

P)67) and tield testinh' (Calipeta, hm..evor, materials relevant to
the production of instructioally sound first drafts were less vif,ihie.
;r1.,,;gs (19/u) devotes only a snail -ortion of boo: specifically to
instruction and sucrests tnat readers refer to hooks on 'progra-pin,..
The best such book, in the writer's <pinion, has been written by Susan
MArkle (1970), however, the hoer is frankly A book on Programmitv. V-ile
much of the content may be extraoelated to other instructional foreats,
the learner must do such translation for nnselt. A substont011 portion of
the book Is directed to frame editie. Therefore, the percelved deficieuf.
in replicable trainin; materials devoted specifically to the development
of skill in production of first dry.:t instructiona: materials, retivated
the decision to concentrate the preett developr'nt effort on this specific
area.

tIve r icy of work

In a nonobvious display of naivete, r.; ..e author wits deternined to conduct

thin project the right" way, that is, in accordance with prescripticns
for instructional development ventures. the project began with a
delightful mixtutli of self-consciounes1; a:1d snurnens, both of which were
soon to be dissipated. The prolct a i planned to involve four ralor
phaaes: (1) formulation, s7.ecification, x.d initial prototYping;
writinA and developrentl testing; (li revision; and (4) demonstration
testing. The first :;taie, where the sustance of the project Was designed
to extend fro DoLen.l..er 1 to March 1. Phase two was scheduled for April
through June: ohase three in July, phase four was planned for August and
!)cptezber vi Lt: report to 'e nrevare,t in '(:.te.!.(sr. .%e pinnne

,;(::edule Nhou1(1 Re kept In !--.:nd nct:,31

untoldo.

qtaff were niso :' :rerte(I

n;:7I)erc of decision ri'h' qe

tort would be via I 1t1.'.

^ e %.* if',;11

;:.11: r ( t: 4:e'Vt



;;tse fle: Form;lation, !,p4.cification ;'otorvpinv. 1,.00-t.!src% 197i

:.,,auie the pro;:oaal co==itted the project ta ;.et 't yro4 specific.
atipna, for:relation pnase of tne prolect us.5 relatively brief. Al-

0! five Instructional terhniqueh had been utipulnte,
prolect'otaft needed firht to detemine which techniques would be

tho8e selected fro= the content of the r.aterils.

r1:1:: thin period the folloInv, tasks ...ere acrorplishd:

conducted a survey of instructional nnycholopinte to anewg
their preference for various instructional techniquen.

Survey results were tabulated and presented in a paper at the
Annual Meeting of the. American Educational Research Association
in New York.

3. Tentative selection of uix instructional techniques van made:
practice, prompting. knowledge of results. control of inspection
behavior, task dencription and edvance organizer. Selection WWI
guided by both the retitate Of the OUrVey and the staff's attempt
to render the techniquee in Instructional 6-equences.

Preliminary contacts were made for develop:rntal and field tent
Rites for spring and summer.

Examples of nhort-term instructional sequences In a variety of
nUhleet ttAttera were developed. These sequencea were to be
suitable or differetit aged lenrnez4 a.! to provide a sense of
variety with which instruction r.lt be produced. The sequences
were planned to be used in d.incrl=int:on And revision sections
of the project.

Final opcci:lcation of the 664,ectivoq were generated and are
prenented below:

C.!Ven ri 'let of npecificAtion4 ....!1Ich to 1:nOCNe.

Cr.e trainee would 5e male tevelrr, an i!Atructiora:
aequence which exhibited tt:c a. n: le tr,itructtenal

techniques included in the r-Aterini!i.

cotpetenc1efi were :,riitiAtrf.! iL follows:

Ability to discririnste nf !R;c:: technirols, in

ma=ple inntructional ae,;t;ene,.. i,c,t e,n a single and
cultl le dincri:r_inntlon

to rovirle sivrn r)eq.:encec Zl uft
Of ouch techniques.

A: flit to correctly aelect eitatetmntq reiativr to the
reco=mendtd ume of techniquem.

4
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). Durie4. late !any and early June, texts, criterion ite,..n And practice
exercines were written for the second subnection, "Techniques for
Fenponne Control." The techniques of protpting, direct practice And
knowledge of results forted the substance of the con.ponent.

'eta cf npecifications were produced for the nittulation section of
the naterinli:. Directirrns for i.;_ne of the apedificntionn were n16o
prr.r.gded.

7 In late June, thirty copies of the ::Aterialn were produced.

work proceeded on the hiPlio;rAPhy.

-ntactn for field test niten were .2ur4t..apd.

7nree! Tentin;4 trnd RtVinion C-cler, -- Ju1v-Noverz.1-;er

Yteld tent on Rraponne Control section wan conducted .luIY 2 and 1

In Santa Monica.

mnd ite.ts were re.-Ised And n..aterinis (were tested at

Ari:ona State on undergraduates . No n tat f nembeA, were di rect l

:nvolved in the field tent.

Srcntit Mcnicrt and Arir.G-nit were ficcrd. Pev141or.9 were r-Ade
Iter:JI, ncerinp nrrcedureg, 7.retctice dincr!ninntitn exercirsec, And

text ?-.Ater-itela.

conducted en .Tulv 27 itn,A. :4 tr Trrrance.
::.7,nrr:ei.1, H...., the trainin: wan qi,:rervi-ed leader"-

q:a wore compiled, ana:yzed and in Ite7A, Pfactice
exercMIC,; were

c..ere : :r: ey-terna's err!, rt two
edt3C81:1C-r4: 74,1;C:;0107int:l rv.,0;^ortqc9 reAuited In e
.leader ;41";vun:e rte, iC ed in r-Atert3l6 AR %dell dtfir 9 t I
in the inntrurtio-nal necuence,

k.xercinen were rr7d:icer.....

"...deln of iniftruct ne.7:t)encerA tev,..1c^-,,ect And

7le pretest wan rindl:Irs; :c re. r% -tlic,n rather thei
hehaviorr,.

A field test vas condL:cted at !'t.A.n:14ttan Oencn '.order optinaI condition',
Darn were connidered to reprenent f!rit denonstraticn trial.

:AtA tors` analYted and rf-..1!itonq



Yretest adnInistered to UCLA teacher education candidates. Field
trial not rursued.

H. 1...s:1N...ids:al revision P) :crct!Qn 4for each ingtr:ctional technique

were rroduced.

Directionc written for nandn-(if field test At Ariona

i. Modifications were -Ade for 1.1. r'rAtqry field tent,-

Fevi,,ion in directionn :or Facii:c Fei Co-rany field trial.

F: iso In knal..7siq RevIsicn, and Peport Preparati6r.

Ilecer4ler-MArc: '.71

In the receipt of data dela-.ed rrr-cuctiln of firal version.

e 1..-iblio;..raT-.v wan critir.:ed /tn.! ,,yricusl revised.

3. An optional section or;..anizer, wits reintroduced.

3. introduction to rlaterials wAs written w!.lich incorporated the hister:
of develornen: of thin prolect.

The research studies .-enernted throuph the preyect were co7T,I:ec!.
paper wall rrpared And presented At the Annual Ypetini7 cf the Ar.rtr.an
Fducational ?.esearch Association in CAcAizo.

Frofessional drawin;s were-Ad(!ed to -nteriAl.

All data fro- AI: trial re 'yrte! reannlvni,, and yrarhIr,,.

:::tfle:! on tr

nAterta....!=.

Final cor:,-!: f` Jron d C.! re.

1ren.ara:In it M.,17 h.



DEVELOPMENT 0 CRITERION INTEUMENTS

Y. region ice^

Information items, which tapped immediate comprehension of the material
presented in the text segments, underwent an extensive developmental
sequence. The tension in the development plan derived from the need to
have the items represent the critical areas of substance in the text
while not requiring so many items that the field testing time would be
enormously expanded. A prominent solution to such problems would invoke
the use of item sampling techniques, where different items were distributed
to different subjects. This solution was considered but eliminated both
because of the clerical requirements it would impose on a thin staff and
the restricted size of our field testing samples.

items were generated in Accordance with item form procedures (see iiivelv.
Pstterson, Page, 1968). in that the donains to he covered were identified
and rules for generating incorrect responses were initially described.
A standard it format was selected, requiring a multiple-choice response
with four options. Each item was inspected following field trials. We had
hoped to organize our field trials into pairs: the first trial was
intended to provide data for the upgrading and refining, test items; the
second trial would provide information to he used for improving the
instructional materials. Data for each item were arrayed on a card, with
->ercentage of responses for each alternative displayed. Items with
.ifficulties of less than .64:i were flapcd and carefully scrutinized.
!isibie ambiguities in the nhrasing of certain iters were identified.

...re often, however, revision for tne text f7aterial itself was implied
the item data.

I'lacement of criterin ite7s for text material vas also varied. On early
trials, items relevant to a fnalor area, for instance. Techniques of
Response Control. were presented together. c.)11 subsequent trials, however,

the text criterion items were placed at the conclusion of the text
materials to which they were relevant. Text criterion items should not
be confused w:th the embedded information itemn which were inserted in
the final version of the materials. The items interpolated in the' text
were to serve an instructional, rather than an evaluation function.

informstion items for use on the pretest xhd on the retention test were
randomly selected from the pool of text criterion questions which had
been identified for all text sections.



Retention Test

Fifteen multiple-choice items, three each randomly selected from each of
the questions relevant to the five text segments, comprised the retention
test. The purpose of this teat was to determine how much information was
remembered at the conclusion of the entire training package. The completion
of the text criterion imms described above usually occurred within two or
three hours of the onset of instruction. The retention test was administered
at the close of the instructional sequence, from five to twenty hours after
instruction commenced. Revision procedures for these items were identical to
those described above, and especially poor performance (difficulty below .7),
an the retention item was noted and revision of item or test was usually
required.

Revision Criterion Task

T;., sample instructional sequences were developed to serve as the bases
for the revision task, where the learner would be required to demonstrate
Ability to correct instructional sequences with regard to deficiencies in
the use of particular instructional techniques. Revision exercises were
scored in three ways, one of which survived to the final trial. The first
procedure required that the sequence be analyzed in terns of its peculiar
deficiencies. For instance, if the technique of knowledge of results was
missing, how many opportunities did the learner have to insert the use of
the technique. The learner's score was a proportion of.the number of tires
the technique was used over the number of opportunities available for use.
Obviously, this procedure was appropriate for knowledge of results, but
became more tenuous for the other instructional techniques. For example,
a task description, if adequately stated, may need to be included only
once. Since frequency rules for the use of text-embedded questions,
practice and prompts were eschewed in favor of empirical trials, the
arbitrary delineation of numbers in order to derive a proportion did not
seem to be worth retaining.

A second procedure involved the assignment of effectiveness ratings fro
five to one by the scorers of the revision exercises. Effectiveness
parameters were explicated for the scorers and revised so that agreement
would hopefully be forthcoming. However, the necessary congruence among
scorers on the assignment of effectiveness scores was never obtained. The
last procedure employed, and ultimately retained was an on-off judgment
of the use of each instructional technique. Agreement on the use of tech-
niques WAS excellent, essentially perfect.

16



Writing Simulation

The writing simulation performance test was designed to measure adequately
the objective of the project. While recognizing that the testing condition
would be contrived in that it was both time and location controlled, the
attempt was made to provide relatively realistic stimuli for the writing
simulation task. The trainee thus was presented with a series of short-term
instructional objectives suitable for the design of replicable instructional
material. The learner was directed to employ, where possible, the instruct-
ional techniques advocated in the materials which they had completed. Sets of
specifiCations were developed which included objectives for all grade ranges
for a variety of subject areas. The criterion task would require the partici-
pant to select a subject field in his or her area of interest or expertise
and to spend about one hour preparing a first draft of materials which
exhibited the appropriate instructional techniques.

A major problem with a constructed response task as described above is
deciding on an adequate scoring procedure. A series of scoring alternatives
were developed and tried on the criterion data obtained from the field
trials. An early version of the scoring sheet is presented in the Appendix.
Rather complex decision rules were provided to guide the scorers' use of
the guideline.

Responses from twenty-six subjects were scored by two scorers using the
form above. Pearson product moment correlations were computed by technique.

TABLE 1

Correlation Between Two Scorers of Constructed Responses
By Instructional Techniques

Technique

Task Description .84

Inspection Behavior not used
Direct Practice .49

Knowledge of Results .74

Prompting .28

Analysis of the scorers' problems through discussion revealed that the
ambiguities occurred in assigning "effectiveness" points rather than in
determining the presence or absence of the techniques themselves. The form,
as generated, resulted in a subscore by technique which incorporated both
"use" dimension and "effectiveness." A variant of this scoring procedure
was adopted, where the scorer rated the presence or absence of each tech-
nique separately. In addition, an effectiveness rating, from 1 to 5, based
on a set of explicit criteria was assigned to the use of each technique.
While scores assigned by independent raters on the presence or absence of
a technique were virtually identical, there was considerable variation in
the correlations obtained between pairs of scorers. Because of the desire
to have both the instructional and evaluation components of the materials
approach standards of replicability, the final scoring scheme relied on the
on-off detection of the presence of a given techniqtie, with an optional
effectiveness rating system. A copy of the form is included in the Appendix.

8.



Attitude Measure

A measure of interest and attitude toward the materials was developed
for use in formative evaluation. Questions regarding the length and
complexity of the materials, clarity of explanation, and usefulness of
ideas were designed to provide feedback to the development staff for
future revisions. A copy of the program questionnaire is included in the
Appendix.

In addition, a revision sheet was provided which consisted of four
sections: (1) a space for the trainee to list specific suggestions
regarding how the material should be revised; (2) a summary impression of
the materials; (3) a summary statemeat of how interesting the materials
were; (4) a personal evaluation of learning. Data from the revision sheet
were used both as a basis for materials improvement as well as dependent
measures for controlled variation work to be described in a subsequent
section of this report.

9.



INSTRUCTIONAL COMPONENT DEVELOPMENT

While the resume of work highlights the project activities chronologically,
the explicit activities of the project need also to be described in more
segmented terms. The following section will describe the tasks which were
'required for completion of the project and include elements of procedures
which might prove useful to prospective instructional development person-
nel. Where relevant, examples of forms used are included in the Appendix.

Text

Once the topic for instruction had been selected, the development of the
text segments proceeded along fairly conventional lines. The text sections
were written in an attempt to convey accurate information regarding the
utility and application of the various techniques. The purpose of each
text section was to persuade as well as to inform the user regarding the
value of employing the technique in instruction. The text length was
limited by the number of discrete information points required by the given
techniques, resulting in substantial length variations among techniques.
For instance, the information statement for the technique of task descrip-
tion was considerably shorter and based on less theoretical complexity
than the statement related to the control of inspection behavior. Among
the rules to guide the production of the text section were the following:

1. Attempt to extrapolate accurately from referenced research.

2. Attempt to avoid oversimplification.

3. Avoid the use of citations and journal-style justifications
in the text.

In addition, references to live teaching as well as instructional materials
development projects were included, primarily to assuage the teacher educa-
tion subjects employed in field tests.

During the major rewrite of the project (August, 1971), the language was
simplified and each text section was reorganized to include the following

categories:

1. Introduction: designed to motivate the reader. This section
normally referred to prior school experiences
of the trainee as a basis for understanding
the value of the proposed technique.

I 10.



2. Definition: the operational definition of the technique
employed.

3. Forms of the technique: descriptions of alternative renderings
of the technique.

4. Types of tasks: if possible, the variety of tasks for which
the technique was particularly suited.

5. Effective use of technique: frequencies and contexts in which
the technique optimally might be
employed.

Special attention to the theoretical basis for the technique and to the
types of learners for which the technique might be particularly appropriate
were also included. During a special field trial, a comparison between the
use of summaries and text-embedded adjunct questions was conducted and is
described in detail in a later section. The final version of text materials,
howev'r, reflected both treatments: questions were inserted at relevant
points in the text and brief summaries of the major points of the text
material were added.

Practice Discrimination Exercises

Practice exercises referred to discrimination opportunities for the trainee
where, within a given segment of an instructional sequence, the presence or
absence of single or multiple use of the technique was to be determined by
the learner.

The discrimination activity was assumed to be prerequisite to the ability to
revise instructional sequences deficient in the use of given techniques and
to the ability to generate instruction which included the specified tech-
niques. An attempt was made to introduce variations into the instructional
sequences used in the practice discrimination exercises, so that different
aged learners, different types of tasks, and different instructional formats
would be included. This decision was reached after a review was conducted
on the initial practice exercises designed. These sequences depended
heavily on cognitive classification tasks and were presented in a very
linear "programmed instruction" format, which could easily promote mis-
modeling by the trainees.

Specifications to guide the development of the practice discrimination
exercises were produced and revised. Samples of the single and multiple
discrimination item forms are included in the Appendix.



As evidenced in the sample item forms, the original response required
of the trainee was a simple yes or no discrimination rega;ding the use
of the technique or techniques under scrutiny. It became apparent that
learners might be able to respond satisfactorily to the exercise by
merely skimming the sequence. The evil in such practice was suspected
to lurk in the learner's reduced exposure to the range and nuance of
use of the instructional techniques and the reduction in the modeling
function these exercises might serve. To remedy the situation, learners
were also asked to rate the "effectiveness" of the use of the technique,
using for their criteria the recommendations from the text section. As
knowledge of results sections were provided for the discrimination task,
a quasi-knowledge of results for this rating behavior was devised. The
project staff members were asked to rate the use of the technique. Their
modal response provided the "expert" rating which was included in the
knowledge of results for the practice exercises. Explanations for low
ratings were provided as feedback to the trainees.

A major difficulty with the design of practice exercises was the in-
ordinate time required of the learner to read through the sequences in
order to respond to the exercises. Three exercises were designed for
each instructional technique as well as two comprehensive practice
exercises which combined the techniques of direct practice, knowledge of
results and prompting and two exercises which combined task description
and control of inspection behavior. The decision was made, when reading
times and fatigue indicators soared on initial trials, to permit the
trainee to choose to view these exercises as remedial. Another option was
that the trainee complete two of the three exercises for each technique,
and if correct on both, skip the third exercise in the set.

Instructional Models

In our early formulation plan the practice discrimination sequences were
to serve multiple purposes. First, they were to provide opportunity for
the participant to identify the presence or absence of a particular
technique in a simulated instructional sequence. In the case of positive
instances, they were also to serve a model function, by demonstrating
what the use of the technique would "look like." However, during the
course of the tryouts, suggestions from subjects often raised the need
for a model or sample of reasonable use of the techniques. To this end,
a se: of models was prepared and inserted following the practice dis-
c-.7-ination exercises. These models were to employ the techniques in
c,ear situations, so that the learners could refer to them as concrete
;,Aamples of the abstractions in the set. An added feature of the nodels
was a written supplement, which would explain what was happening in the
sequence, e.g., "the technique of practice was employed when the problem
situation was posed." These explanations appeared juxtaposed to the
instructional sequence at the precise location where the use of the
technique occurred. Reference to the models was designed to be optional
and appropriate for those learners who needed more examples than those
furnished by the practice discrimination exercises.

12.



Revision Exercises

The ability to locate and remediate specific deficiencies in instruction
was thought to be prerequisite to the behaviors required in the writing
of first draft instruction which includes the use of narticular instruct-
ional techniques. For our initial revision exercises, two instructional
sequences were produced. Each included incorrect use or sometincs the
absence of use of all five instructional techniques. Learners were asked
to review each sequence and its specifications and to improve the material
according to the recommendations provided in the text sections. A series
of difficulties in the design and implementation of these exercises was
uncovered. First, when the provided instructional sequence was poorly
written across the board, or when it represented a particularly trite
approach to the teaching of the skill, the trainees attempted to rewrite
the entire exercise. The time they spent in the reformulation of format
interferred with their correction of the instruction along the ruidelines
expected by the exercise. A second problem related to the nature of the
task. When directed to correct or improve a sequence according to riven
instructional techniques, some of the participants tended to write notes,
such as "I'd add more practice" or "I'd tell them what the objective was"
without demonstrating that they could do an adequate job of the task. While
the identification of a deficiency is clearly prerequisite to the design of
a remedy, it is not sufficient. The directions provided the trainees were
improved and structured so that identifying locations of deficiencies and
the specific remedies proposed were required of the respondent.

Suggestions from participants following the field tests indicated that
the transition from multiple discrimination to multiple correction %.4F
too abrupt. The sequence was modified so that five additional revision
exercises were inserted following the multiple discrimination tasks and
prior to the comprehensive revision exercises. One exercise for each
instructional technique was produced, so that the learner needed to fccun
only on the use of task description, for example, in his or her initial
attempt at correcting deficiencies. These sequences exhibited a stronrer
series of prompts, in that the learner's attention was directed only to
a single technique and that it was clear that there were errors in its
application in the instructional sequence. The comprehensive revision
exercises required that the learner synthesize two skills: first, multiple

discrimination, to determine which, if any, techniques were employed in-
appropriately or not at all; and second, to make the correct applications
of the technique.

Confirmation of these exercises was provided by a series of alternative
models, regarding what modifications were deemed appropriate by the staff.
Paper exchange with a peer was also encouraged.

Writing Simulations

The development of the writing simulations closely adhered to the pro-
cedures used in preparing the criterion testing situation on first-draft
production. Sets of specifications were produced which exhibited conter,t
appropriate to various subject smatters and grade levels.

13.



An important dimension of the simulation exercise was providing a range
of specifications from which the learners could choose. did not wih to
fail in our task because we had identified only a narrow band of nubject
natters and age levels for the first-draft writing practice. We Also
wished to Avoid the freest situation, where the learner would generste
the specifications for his or her on work. Previous training experience
Indicated that the specifications which were generated by the learner
would suffer with high probability from a number of deficiencies. `hr
specifications might not be operational or stated in sufficient detail.
They might be such that they required only simple responses from the
intended learners and thus not provide a task of sufficient complexit.
so that the instructional techniques would have the opportunity to he
displayed. Short of attempting to get the trainees' anecification-writin
behavior under the program's control, a task which would deplete our
staff's resources, the provision of A wide range of alternative specific-
ations from which the trainee could select his practice situations wan
accepted as a reasonably appropriate stiruluc condition. Further ration-
alization for the process was derived from previous product development
work, where the writer.of instruction often has only minimal input into
the design of instructional specifications and more often has these
specifications provided by the managerent level of the project.

A nurher of sets of directions was written nnd tried out with successive
field test groups. In addition, the amount of tire allocated for the
practice in product writing. was varied. In early trials. only a sinie
half hour was permitted, usually because of time constraints. In later
versions, the amount of tire VAS expanded tn over an hour. The final
trials permitted 45 minutes to one hour for each prodt.ct writing, and
encouraged two attempts by the participants.

:he confimation of such practice opportunitie posed a few nroblens.
hvicusly, since the responses were to 1,o :chstructed by the participants.
soe notion of the adequacy of their atte!-rt needed to he cormlinicated.
The provision of a range of rcdei; wn.5; rne ';iut.inn which wal.. considered.
Following the writing, a series of sarole sequences relating to each
specification would be presented. The participant would conoare the wor,
he or she produced with the models presented and determine whether the
techniques were incorporated in then. This solution wa4 rejected on cost-
effectiveness grounds. On the one ',and. it was feared that the provisioh
of samples would unnecessarily limit the trainees' view of proper une of
:he instructional techniques; on the other hand, the amount of staff

required to develop adequate sarples for each of the soecifications
1...icn might be selected would place excessive demands on our capabilit.
...stead the procedure of peer confirmation was employed. Trainees were
instructed to work in oairs with another participant. Following the
designated writing period, a ten-minute exchange and critique period was
provided, where the trainees would read each other's efforts and criticize
the use of the techniques. where questions Arose, the trainees referred
to the text materials provided. Observation of this peer confirmation
practice revealed no major difficulties. People were evidently able tc
exchange and criticize each other's work profitably.
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SuUer* P,r.00.urr7ent

A:tempta to c6tain nuictn occurqe,i nut,fstantial portion of staff

Attention throughout the grant veriod A flver #.Jt developed whicl;
attempted to nolicit articipAntn ftr- varlotA. 1,chool dintrictn knek
Appendix), Such recottnt/s were often transferred from vernon to pram
within the structure of ochool district and rarely moulted In a field
tent nite. .V.7.0ng the salient iniurien nuatained in thin regard wan urn
at to wit! UCLA teacher education ntudents in a validation trial
October and November, *71, Their education courneo were being conducte:
on 4 highly Individualized basin. The otudento rebelled when aWked to
complete A pretent In A group situation And anxiety and negative atfet
on the part of the potential oub.tectn And the ntaff mtemberu were At It
level where it vui felt most productive to abort the field tent,

A necond aria of disappointrnent waJt the inability to lie Curt.'' participatir::

fron regional laboratory staff, aquento were aent to nix regional
laboratories and positive reni3onne were received from four. P46. t4
directions were prepared and but no further word'wan received
from three of the viten. 'The fourth, the Fur Went Regional Labor:nor''.
had intended that the materialo be tried on participantn-In a joint
project with the Aperican Inntitutei, :or Reoearch, however, lir;ited
inotrtictian precluded thrl_pte oi the '''Aterlain And the packet were
returned unopened. Erplanntionn !or tee renponnes art many, perow,
the'materiala were aeen to be irrelevant, perhapn the t:A941Crn orientation
of the develoorment agency interferreo vith the pilitv to free titer:: for
the apprOximately fifteen hourn required for program training, Plann are
underwi0 to query the reg,lonal laoratory ataff alTbern to detert.Ine t!,4,

reanono or the lack ot completim the -aterialn,

N ff
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contact Vt7.tr initiated the prolecr diretir or her coordinator 41.11
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The following table preaec'bi the data, location, nuMhor of nubjectn And
Components tented at each tryOot,



DAto

February

February

April

TABLE 1

Tenting Schedule

1.6cation

UCLA n

San Fernando Valley 11

State College

UCLA 10

ComponentsTmed

Pretest

Pretent

Advance organizer. inspection
behavior text and diacriminacion
exercises.

June UCLA 18 Entire component of directing
attention including texts, items,
and discrimination exercises

July Santa WS pica 9 Reoponse control text, items And
dincrimination exercises and
writing pirhslation prototype.

July Arizona State
University

18 Entire package to date: including
text items and discrimination
exercises for both resPonse control
and directing attention, writing
nimulations

July Torrance 7 Response control package pion
revision exercises

September XAnhAttan paexage, including text;,
Atems discrimination exercises,
models, revision exercises And
writing simulations

Arizona StAte 2: Sari: conponento tO above
t.n.iversity

1).(!cet.:ber Hultiple California 14 Entire package
Locations

In additioll, a controlled variation tent WAA node during the Winter, 1972
an the use of embedded questions (N*22). The text materials and item were
the. only portions of the program employed. A supplementary tent of part of
the tumerieie yes made duriny, January during an experiment comparing media
variations of the discamination'exercises (N*50)

. Thin study will be
reported in a asparate section.



REVISION ACTIVITY

The bases for revinion were many. Thea included data from the trvoutn
of the program on appropriate subjects, reviewa by individuals external
to the project staff and judgcenta made by the staff members. Because
ten separate tryouts had been planned (although only eight materialized)
the revision pattern was intended to be controlled by the sequential
acquisition of data. Ideally, each version of the program would he
revised as a consequence of judgments made based on data acquired from
the moat recent field trial. Thus, data from Trial One should contribute
to the development of Version Two and no on. Unfortunately, procedural
problems conspired to upset such progressive application of performance
data. Field trials, for instance, needed to be scheduled well in advance,
no organizations could commit subjects for the length of time estimated.
Therefore, the development .team was always working against a schedule:
the dates that subjects would be ready to begin the program. Second, many
of the trials were planned off-site, no that the staff Was dependent upon
the program administrator to mail the raw data back to them. Often, there
were inopportune delays. The multiple responsibilities of-the staff
members also compounded the problem, for the project could not afford a
single person with only a data analysis taak..Data analysis responsibili-
ties may have been perceived as interrupting more continuous and interest-
ing development or "creative activities. .

":'hue;, the inevitable data analysis lae from the previous tryout, when
monbined with the preordained tryout schedule and the enormous time re-
quired to prepare multiple copies of materials resulted in a situation
where data from one field trial were being tabulated at the are time
the materials for the next field trial were being prepared. Rather than
on the next proximate field test, data-based revisions tended to be in-
corporated in materials at a later tire. ;',us, data from Trial Four had
its impact on Trial Six.

A revision atrataay waa employed where we could take account of inform-
ation from the most recent tryouts without unduly deferring material
preparation and multiple copy production. Data from the immediately pre-
ceding tryout were employed. in two ways. First, criterion items were
revised. Item editing and revisions in scoring procedures 'were possible
..:thout delaying costly production efforts. Instructions to the user,
uaually contained in brief letter format,; were also revised, as were
directions given to the prograin administrator at the field test site.

The major revision 'activity- occurred la August and September, 1971, During
this period, a rewrite of the entire set of text materials was completed,
based, ir1 part, On the accumulated data from Trials (inc through Five and
the detailed review submitted by Dr. Howard Sullivan of Arizona State.
University. Subsequent modifications to the project from Trials Six
through Eight included variation in sequence and directions. to the user,
addition of specifications for the simulation tasks, inclusion of the
bibliography and technical modifications in visual design:
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The summary of data-based revisions is presented below.

Version One April 1970

Text Instruction:

1. Final selection of instructional techniques.

2. Generation of Item Forms.

3. Preparation of expository instruction for selective attention

component.

Criterion Items:

Preparation of information items.

Practice Exercises:

1. Identification of practice exercises suitable for selective

attention.

2. Adaption of practice exercises to:

a. Reflect the entire scope of the objective.

b. Employ positive or negative instances of selective
attention techniques.

c. Stylistic improvements.

Version Two June, 1970

Text Instruction:

1. Preparation of instruction on Task Description.

2. Clarification of Directing Inspection Behavior and Advance
Organizer as indicated by trial data on criterion items and

practice exercises.

3. Stylistic editing.

Criterion Items:

1. Revision of items as indicated by empirical data.

2. Addition of items for Directing Inspection Behavior.

20.



Practice Exercises:

1. Graphic cues and prompts added to Practice Exercises on which low
performance occurred.

2. Directions for responding to Practice Exercises clarified.

3. Elimination of nonessential instruction in Practice Exercises.

Version Three July, 1970

Text Instruction:

1. Revision of all instruction in Techniques for Directing Attention
to eliminate the majority of theoretical rationales and technical
editing.

2. Stylistic editing.

3. Shortening of Control of Inspection Behavior as indicated frOm
program questionnaire data.

4. Preparation of text instruction for Component II--response control,
including practice, prompting, knowledge of results.

Criterion Items:

1. Revision of Directing Attention items as indicated by data.

2. Preparation of additional items for Advance Organizer and Task
Description.

3. Preparation of items for Response Control instructional segments.

Practice Exercises:

1. Replacement of three Techniques for Directing Attention practice--
exercises whose programmed'format and/or subject matter complexity
rendered them inappropriate for attention .direction techniques.

2. Revision of remaining practice exercises as indicated by trial data.

3. Preparation of Practice Exercises for Techniques for Response
Control.

Simulations:

Elementary level specifications for writing simulations generated.

21.
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Version Four July, 1970

Text instruction:

No change.

Criterion Text Items:

1. Posttest (retention) constructed.

2: Revised for Response Control segment.

Practice Exercises:

No change.

Simulations:

Number of specifications expanded.

User Directions:

Orientation for leader (nonprojece staff member) of session prepared.

Version Five September, 1970

Text Instruction:

1. Complete rewrite, simplifying language of text materials.

2. Advance Organizer deleted.

3. Revisions where test performance below .80.

Text Criterion Items:

Rewritten.

Practice Exercises:

Edited.

Simulations:

Specifications expanded.

Revision Practice Sequences:

Added on Posttest.

31
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Model Instructional Sequence Prepared:

1. Directions for supervisors revised.

2. User letter prepared.

Version Six October, 1971

1. Materials resequenced to be ordered by technique, e.g., direct
practice, rather than mode, e.g., text.

2. User letter revised
Supervisor instruction revised

3. Practice exercises rewritten where potential copyright infringement
existed.

4. Revision exercises relevant to each technique added.

5. Writing Simulations:

Secondary level specifications added to practice and posttest
simulations.

Version Seven Final Version January, 1972

Introduction rewritten

"Organizer" section revised and added as an option

Bibliography added

Directions to user revised
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DATA ANALYSIS AND RESULTS

Data from each tryout are presented in sequential tables below. Tables
reflect performance on instructional exercises as well as criterion tasks.
The affective data are reported in two summaries with percentages for
both positive and negative items presented.

In reviewing the progress of the project, it is well to keep in mind that
the subjects varied greatly in experience and predisposition from tryout
to tryout. Secondly, each field test generally reflects an increasing time
and content load on the participants. While performance cannot be directly
compared from trial to trial, because of test item revisions as well as
sample variation, a sense of the progress of the project can be obtained
by following the empircal history of the project.

Technical features of the tables include the use of percentages as the
most comprehensible transformation, the summary by technique for both
instruction and criterion, to determine the differential difficulty subjects
experienced with the material. The number of subjects for summary data varies
from that described as the.number participating in the tryout because only
information from those individuals with no missing data were used in the
analysis. Table 4 presents pretest data while the following tables display
results from .tryouts.

24.



TABLE .4

Pretest Data

Combined Across Two Groups

I % N

Discrimination * 13.7 55 40

Information ** 1.3 13 40

Writing * ** 4.6 26 29

Total Possible:
* 25

** 10
*** 18
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Simple graphs of the percentages by component across trials are
presented in the following pages in an attempt to make the results

more understandable.

35
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TABLE 5

Trial One: Performance on Text Information Items and
Practice Discrimination Exercises by Technique

Task No. of Items X % N

Text IteMs:

Task Description 7 4.31 57.1 10

Control of Inspection
Behavior 5 3.79 77.8 10

Advance Organizer 5 3.00 65.3 10

Practice Discrimination
Exercises: ,

Task Description 3 1.39 45.5 10

Control of Inspection
Behavior 3 1.26 42.1 10

Advance Organizer 2 1.57 78.9 10
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TABLE 6

Summary Performance Data:

Component No. of Items

Trial

v"

One

S.D. N

Total Text Items 17 11.1 2.66 65.3 10

Total Practice
Discrimination Exercises 8 4.21 1.74 52.6 10

Affective Data:

Positive items 4 3.20 .27 64.0 10

Negative items 7 2.73 .54 54.6 10

Total by Technique:

Task Description 12 6.89 2.18 57.4 10

Control of Inspection
Behavior 10 6.21 1.78 62.1 10

Advance Organizer 12 5.52 1.80 61.4 10
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TABLE

Trial Two: Performance on Text Information Items and
Practice Discrimination Exercises by Technique

No. of Item!:

.39

S.D.

:r

Text Items:

Task Description 0i8

Control of Inspection
Behavior IO 6.94. 1.30 69.4 P?,

Advance Organizer 3.78 ti 5 75.4 18

Practice Discrimination
Exercises:

Task Description 1.94

Control of Inspection
Behavior .78 64.7

Advance Organizer 3 2.22 .808 75.3 18
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TABLE 11

S7..cnary

:,.c::;oolle:It

r fo rczAnc e

No. of itc:%::

in 1 'It:: et!

A S.D.
,
i.

....

,..._,_

Total Text Items

.._.

15 11.33 2.49 7553 9

Total Practice
Diocr!mination Exerci6e6 6 5.57 .49 92.83 7

Affctifwe. Data:

Posit/( items 4 3.72 1.0.4 74.4 c;

Neotive iteas. ,
/ 2.37 .98 47.3 9

Deleyed Postteut 15 10.50 2.36 70.0 6

Total by Technique:

Direct ?ractice 7 6.00 .93 85.71 7

Knowledge of Reaultn 7 4,86 1:12 69.43 7

PTompting 7 6.43 .73 91.86 7

33.
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TABLE 14

Summary Performance Data:

r---
.,

Components No. of Items

Trial Four

7 S.D. % N

Total Text Items 32 22.14 4.09 69.19 14

Total Practice
Discrimination Exercises 10 8.43 1.29 84.3 6

Affective Data:

Positive items 4 2.41 1.48 48.10 8

Negative items 7. 3.13 1.63 62.6 5

Total: Posttest 15 9.27 2.67 61.77 15

Total by Technique:

Direct Practice 7 6.46 .63 92.28 13

Knowledge of Results 7 5.00 .91 71.43 12

Prompting 7 5.67 1.08 81.00 12

Task Description 9 6.43 1.59 71.44 7

Control of Inspection
Behavior 9 8.33 1.89 92.56 6

Advance Organizer 9 4.33 1.38 48.11 6

36.
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TABLE 15

Trial Five: Performance on Text Information Items and
Practice Discrimination Exercises by Technique

Task No. of Items X S.D. % N

Text Items:

Direct Practice 5 4.88 .35 97.6 8

Knowledge of Results 5 3.25 1.28 65.0 8

Prompting 5 3.5 .93 75.0 8

Task Description 7 5.00 1.58 71.43 5

Control of Inspection
Behavior 10 7.00 1.41 70.0 5

Advance Organizer 5 1.8 1.92 36.0 5

Practice Discrimination
Exercises:

Direct Practice 3 3.00 0.00 100.0 7

Knowledge of Results 3 2.86 .39 95.33 7

Prompting 3 2.71 .49 90.33 7

Task Description 3 2.33 1.15 77.67 3

Control of Inspection
Behavior 3 2.00 1.00 66.67 3

Advance Organizer 3 2.00 1.00 66.67 3

37.



TABLE 16

Trial Five: Performance On Information of
Delayed Posttest by Technique

Delayed Posttest No. of Items X S.D. % N

Direct Practice 3 2.83 .37 94.3 6

Knowledge of Results 3 1.50 .96 50.0 6

Prompting 3 1.67 .47 55.6 6

Task Description 3 2.50 .50 83.3 6

Control of Inspection
Behavior 3 2.33 .94 77.07 6

Advance Organizer 3 1.83 .69 61.00 6

\

47

38.



TABLE 17

Summary Performance Data:

Components No. of Items

Trial

X

Five

S.D. % N

Total Text Items 32 23.80 2.79 74.38 5

Total Practice
Discrimination Exercises 15 12.67 1.89 80.47 3

Affective Data:

Positive items 4 3.19 1.18 63.74 4

Negative items 4 2.86 1.38 57.20 4

Total: Posttest 15 10.83 2.03 72.20 6

Total by Technique:

Direct Practice 8 ..79 .20 100.0 7

Knowledge of Results 8 6.14 1.24 76.75 7

Prompting 8 6.14 .99 76.75 7

Task Description 10 6.67 1.70 66.70

Control of Inspection
Behavior 13 8.33 2.05 64.70 3

39.
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TABLE 18

Trial-Six: Performance on Text Informs4on Items and
Practice Discrimination Exertises by Technique

Task No. of Items S.D .

Text Items:

Direct Practice 10 8.05 1.25 80.50 21

Knowledge of sults 5 4.58 .59 91.60 19

Prompting 6 4.89 .66 81.50 18

Task Description 7 6.00 .97 85.71 19

Control of Inspection
Behavior 10 8.33 1.45 83.33 18

Practice Discrimination
Exercises:

Direct Practice 3 .95 .12 95.28 14

Knowledge of Results 3 .98 .09 97.50 12

Prompting 3 .92 .14 92.40 13

Comprehensive:
Response Control 6 .90 .14 90.40 14

Task Description 3 .90 .15 89.80 13

Control of Inspection
Behavior 3 .88 .21 88.00 11

Comprehensive:
Directing Attention 2 .96 .14 95.80 12

40.
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TABLE 19

Trial Six: Performance on Information Delayed Post-:
test and Writing Simulation by Technique

Delayed Posttest No. of Items S.D. N

Text Items:

Direct Practice 3 2.05 .67 68.3 21

Knowledge of Results 3 2.29 .78 76.3 21

Prompting 3 2.67 .58 89.0 21

Task Description 3 2.29 .78 76.3 21

Control of Inspection
Behavior 2 1.29 .46 65.50 21

Writing Simulations:

Direct Practice 1 1.00 0.00 100.0 19

Knowledge of Results 1 .95 .22 95.0 20

Prompting 1 .65 .48 65.0 20

Task Description 1 .84 .36 84.2 19

41.



TABLE 20

Sumary Performance Data:

Components No. of Items

Trial Six

X S.D.

Total Text Items 38 32.25 3.13 84.87 16

Total Practice
Discrimination Exercises 23 .93 .08 93.10 14

Total Information Posttest 14 10.57 2.18 75.50 21.

Total Writing Simulations 4 .89 .13 89.10 20

42.



Trial Seven: Percentage,by Technique for Instruc-
tionAl and Criterion Components

Com-lonenzo

by Technique

7, across text across post-

components text components

Total

Direct Practice 85.65 85.65

Knowledge of Results 75.63 82.72

Prompting 89.88 72.60

Task Description 81.05 72.70

Ccatrol of Inspection
Behavior 84.80 83.50

47,
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TABLE 26

Trial Eight: Performance Text Information items and
Practice Discrimination Exercises by Technique

Task No. of Items S.D.

Text Items:

Direct Practice 10 8.14 1.56 81.4 14

Knowledge of Results 5 3.43 1.16 68.6 14

Prompting 6 5.57 .76 92.8 14

Task Description 7 5.50 .94 78.5 14

Control of Inspection
Behavior 10 7.29 1.64 72.9 14

Practice Discrimination
Exercises:

Direct Practice 3 1.00 .00 100.0 14

Knowledge of Results 3 1.00 .00 100.0 14

Prompting 3 1.00 .00 100.0 14

Comprehensive:
Response Control 2 .95 .12 95.30 14

Task Description 3 1.00 .00 100.0 14

Control of Inspection
Behavior 3 1.00 .00 100.0 14

Comprehensive:
Directing Attention 2 .96 .13 96.40 14

48.
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Trial Eight: Performance on Information Delayed Post-
test and Writing Simulations by Technique

Delayed Posttest No. of Items S.D.

Text Items:

Direct Practice 3 2.07 .9t, 69.0 14

Knowledge of Results 3 2.14 .95 11.3 14

Prompting 3 2.64 .50 86.0. 14

Task Description 3 2.29 .61 76.3 14

Control of Inspection
Behavior 3 1.43 .65 71.5 14

Writing Simulations:

Direct Practice 1 1.00 .00 100.0 8

Knowledge of Results 1 .75 .43. 75.00 0o

Prompting 1 .13 .33 12.50 8

Task Description 1 .75 .43 75.00 8

49. 58



TABLE 28

Summary Performance Data:

Components No. of Items

Trial

3 c

Eight

S.D. % N

Total Text Items 38 29.93 4.32 78.76 14

Total Practice
Discrimination Exercises 19 ..98 .04 98.00 14

Affective Data:

Positive items 2.43 1.45 48.60 13

Negative items 7 2.80 1.46 56.00 5

Total Posttest:

Text Items 14 10.57 2.50 75.50 14

Simulations 1 .73 .14 72.50 8

50.
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Components

i

TABLE 29

Trial Eight: Percentage by Technique for Instruc-
tional and Criterion Components

% across text % across post-
components test components

Total by Technique

Direct Practice 90.70 84.50

Knowledge of Results 84.30 73.15

Prompting 96.40 49.25

Task Description 89.25 75.65

Control of Inspection
Behavior 86.45 71.50

51.
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FIGURE 4
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Summary of Results

By inspecting the tables one may discern that in trials six and seven, the
"validation" trials, most components are working well. Performance on the
criterion simulation task was found to be more than satisfactory. SCO025
an.information items, both on immediate and delayed basis were strong.
Practice exercise performance was excellent. Performance on the revision
task was It,-.,s positive, but in light of the good showing on the simulation
task, peello;s revision expertise is not prerequisite to the ability to
employ the techniques. Attitude measures showed some improvement over
early trials. However, since the materials would be used generally by
highly motivated individuals, such as graduate students or those seeking
to learn job-related skills, the lack of unabashed enthusiasm is tolerable.
It might be noted that all field tests were conducted using dittoed copies
of material, and none of the groups were exposed to professionally .jinished
copy. Thus, it would be expected that the visual design improvements would
contribute to the affective scores on subsequent trials.

Among the techniques, some consistent 'differences were observed. The tech-
nique of prompting never appeared to be strong in empirical tests regarding
its application. In reviewing the text, however, we noted that readers
are encouraged to avoid the use of prompts when they prepare early version:.
of instruction, and are directed to Augment sections which demand strong
stimulus control after empirical tryout. Since firstdrafts of instruction
were requested, the poor performance with regard to this single technique
was builtin as a consequence of the text instruction we provided. We elected
not to change the instruction in order to inflate our criterion scores.
The use of embedded questions to control inspection behavior also appeared
l'ss consistently than the other techniques. This fact was accounted for
by the format in which the subject chose to cast his or her instruction.
Not many of the subjects elected to use a standard text approach to the
preparation of first draft.

We also maintained records of reading times for the materials, and noted
that while the number of pages of materials tended to increase, the reading
times did not increase similarly. In fact, after the major revision effort.
preceding the Trials Six, Seven and EiRht, reading times decreased. Evidently.
the language simplification and reorganization of material was useful
in making learning from the prose less time-consuning.

57.

(3 (3



:n the couree of the protect's develoseent, ee ,Aerln of rnftrch earitieee
were embedded within the cootinuinw field trinin that re-4,oled the prolert'4
triel/revision procesa. Generelle, the Intent re tie studief, t(ll inCe one
of two categorien: (1) to clerify conditione ender while leerninv tech-
:.1quea treated in the text meteriale.would curate In instructi,e-ie;

neccings, (2) to explore empirically elternative preeect deeeioprent
procedures.

In acme Calie0 results were inconcluoive, attriutte.!:e in ;,(tri to .nail

eampleo of subjects available for developnental ten tine. or prorederal
'Derations. However, ht-e contribution of the ,successful studies to tel
development procedures and to increesine the knowledee b.tio annociated eith
learning techniques highly recommends the contifiued intercwinin of
experimentation with development enterprinen.

The first set of experiments reported addrHq 'ocedural conaidotatienA In
tne product development process. The second net of etudien relate to. lenre-
ing techniques.

Development Procedures

1: Effects of Order of :etscri:-.tention and :e:Initien
an Pretest Performance

The first stud! wan desined to ,!ifferrtiAl iect'i of t:le

order in which definition and dihcrielna:loe 7Ire,.entvd en an

extended pretent. it Was predicted rept Net,lectq to foreelstr

Lefinitions of instructional t, dintri-inetion of their
appropriate applicationn would deeren% :n tn :n

subjects not required to overtly for,11q: :iniCion4 or 'rulra to ,:uide

their discriminations would be -.ore to utilize tenta:ive 1.;othes,ef.
about the defining characteristics Ind refine tl,eee hepothe..es IV, a conse-

quence of a repeated exposure to examples Lf the technique in the discrit-
inetion sequences,

Materials. ,'A preliminary version of the .,roevt prete4t yvnitiv

for the experimentation. The pretest consifted of A section ret;uiring'

the definition of ten instructional tecnnicuco. e.z.. prdNvtinV.. 7'fAcelc:e,
The discrimination section was composed of qarple !.c;:-nts of ientructioeal
sequences on diverse topics, preceded he n;secSfication dracriin,.; the
topic, intended grade level of learnere, terrinal Oblettivi and rvivant
entry And enroute behaviors. Laois qeluenc Included apr:,x1.::ateiy ten
frames or twd to Chree pages of mterial. such aenuence were ;,rovide,1
for each of five instructional techniqu ... ')irectione ;quired time sublects
to read each section and determine i: a :Ien Inaeructional zecnninue
was employed in the sequence, Instructional er1ntq were randot-ized to:
Chia portion of the test. In addition. there were three etner instructice4:

. sequences , preceded by specitications. zul:ect,, were req.lired to n.,:ave

in multiple discrimination in ellen of the,:e 4equencen and to identify
which of the five techniques had been et-eleseed.
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Anal sin and Reoultfi. Two ocorero inde:,endently rated each program
without knowledge of treatment conditions. Inter-rater reliability
WAJI co puted to be .83., ".tan ratings for each program were used In
th'. analyoia. Reoulto are aum7.ari:ted :n Table 30 below:

Xenno 'tandard '.)eyiations

Criterion
:rlti Before

21. 7

Cr I te ri on

-;r1tin;: After

1 . 1

A significant t valut fieedom) was obtained
ouggeotin a Lacill'atlye effect ney(nd t-e level. for writing
criterion q..eotionfi pflor.tc tnstrertional de velopment. Two Attc7pt6
to replicate the stud.. old t.ot virld d sufficient number of subjecto
producing co-mplete data to alloy analv,,lo of resulto.

Im2iicationo. the findln;:, of the fitudy reported above ease some:

of the decision proceoo in t:.e particular project tai der development, and
the moult of the teat-writing studv are particularly heartening in their
support of product development mytholo..v. the major point of thin study
should be to encourage those engaged in instructional development to
attempt or:all-scale, controlled variation siudieo. The findin;,-.E of such

investigations ray be limited in l-pact to the particular project under
development and than be hip.hlY 'applied and delightfully relevant, or
possibly have theoretical ba4.eo and wider implications. In either case!,
the endeavor in worth the attention of development personnel who lack
patience for infinite ittrationo of design-trial and revision.

III: Effect of Promoting a itevioion Set On-Quantity and
rtility of Revion Information

integral part of product development technoLeigy ls a-commitment to the
iterative tryout /revision cycle. A pletora of strategies exist related to
the appropriate data to gather and the meano CO obtain them. The hard-
line empirical approach might be first to focdo exclusively en perform-
ance data gathered from objectively scored tents and reliably operation-
alited rating ocaleo then to infer reioiono from the data sets. However,
when materials are in the formative stageo, reocarchers ouch as !tarkle
(1966) recommend also gathering sublet: report data. The assumption in
that subjects' reactiono and suggestion!; provide a more direct method of
identifying inntructional and formating deficiencies.



The following studies investigated the effectiveness of informing subjects
that they would be asked to suggest program revisions after completing the
project materials. We hoped to determine if more extensive judgmental
information could be secured from the subjects as a fungi ion of directions
to attend to the materials as a critic as.well as a learner.

A ,:.escription of each study follows. Implication of the results will be
discussed after the description of both studies. A third study was
attempted, but a small final sample of five precluded analysis.

Subjects. Eighteen UCLA students enrolled in a secondary teacher preparation
course participated in the study. Students volunteered as subjects in

exchange for nominal extra credit points. in their class.

:'!aterials. First draft versions of text instruction on the techniques
o: advance organizers, inspection behavior, and task description were
presented. Accompanying the text were sets of criterion items for each
technique and practice exercises requiring discrimination of the use of

the techniques. Subjects were also given an objective and asked to write

a short instructional sequence designed to teach that objective.

Treatments. In the "Revision Set" condition an additional page of instructions

was collated with text material. After the title page, a page was inserted

which contained the following statement:

You are participating in this project in order to help the

staff revise the materials.

Carefully read the materials presented and try to identify
specific things you would change, but do not bother to
write them down. You will be asked for this information at
the end of the posttest.

The control group received the rOularlv oryanized materials.

DeLendent Measures. The effects of the treatment were determined by the
number of discrete suggestions written by subjects. and by the utility
of the suggestions as rated on a scale of 1 to 5 by two independent scorers.

Procedure. The experimental materials were randomly distributed to subjects
by amember of the project staff. Subjects were informed that the materials

would help them improve their design of instructional materials. Subjects
worked independently on the materials for approximately three hours. At
the end of the session, subjects were requested to indicate 'on the back

of the text and practice exercise sheet any revision suggestions they
might have.

Analysis and Results. Two raters independently counted the number of

discrete suggestions and rated the utility of each set of suggestions.
The inter-Wer reliability computed was .82 for the number of suggestions
and .84 for Ake utility r,..tings. No significant differences were found

between the Revision Set and control groups on either of_ the_ dependent

measures.
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Subjects. Twenty-eight students from Arizona State University enrolled
in a secondary education course participated. Students were told that
they would be using experimental materials, but that there would be no
grade attached to their, performance on the project tasks.

Materials. In addition to revised versions of the materials'presented in
the previous study, a second component dealing with Techniques for Response
Control (direct practice, knowledge of results and prompting) was included.
along with its set of criterion items and practice exercises. A pretest,
posttest, Revision Sheet and Program Ouestionnaire were also provided.
For the first time, a written set of procedures for use of the materials
was prepared to allow the professor of the course to administer the field
trial independent of project staff.

Treatment. Half of the materials contained the revision instructions
under the title page of the first text section.

Dependent Measures. The number of discrete suggestions and utility of the
suggestions were again used as the dependent measures.

Procedures. Materials and directions for their use were administered by
the professor of the course, in accordance, instruction was enclosed with
the materials. However, the written directions were apparently inadequate,
as several long distance phone calls were necessary to clarify the appro-
priate sequence and manner in which some of the materials were to be used.

Analysis and Results. Data from nineteen of the twenty-eight students .

participating in the field trial contained revision responses. Raters again
tallied the number and utility of revision suggestions independently, yield-
ing inter-rater reliabilities of .85 and .74 respectively, Neither of the
measure yielded significant differences between the means of the nine sub-
jects inthe Revision Set and the ten subjects in the Control Group.

Discussion. Failure to find statistically significant differences between
the Revision Set and Control treatments may be attributable to a number of
factors. In the case of the Arizona study, a recurrence of a uniquely-
phrased revision recommendation implied a group discassion prior to comple-
tion of the Revision Sheet. Therefore, any treatment effects would be
expected to be nullified. In addition, the use of a numbered Revision Sheet
could have been sufficient to cue equivalent numbers of suggestions.
Perhaps the most compelling explanation, applicable to both studies, is
chat exhorting students to keep revision in mind, without explicitly cueing
them to the relevant categories of information, is simply not a powerful
enough treatment to produce more information. Results of recent related
investigation (Bank, 1972, unpublished doctoral dissertation) suggest that
when subjects are directed to attend to the adequacy or experimental materi-
als in terms of communicability (difficulty, sufficiency of information and
clarity) and worth (relevance, usefulness and worth) that subsequent
revision suggestions relate to these categories. Thus, attempts to elicit
more useful revision information from subjects by establishing a Revision
Set before they begin instruction should incorporate more specific devices
to direct attention to the areas of desired information.
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Despite failure to find differences associated with the modest treatment
variation, the studies produced valuable revision information relating

both to instructional content and organization. In addition, the

procedures corroborate the practical value of subject report data, as

recommended by Markle (1966).

IV: A Case History of an Instructional Product Development

Project with Recommendations for Instructional Technologists

There are few detailed case histories which adequately document the
development of research-based, empirically validdted instructional products.
The study described is a project-related dortotal dissertation, currently

in progress, that summarizes, analyzes and interprets the product develop-

ment procedures utilized and generated by the project. A case history of

the course of the project's product development of the study will

(a) describe and discuss how the project solved the procedural problems

with which it was confronted, and (b) provide recommendations for tech-

nologists concerning these procedures and offer suggestions for future

research.

The case history of the project will be divided into three parts. The

first part will consist of a description of the origins of the product

and will examine its primary objectives. Next, the history will focus

on the preparation of the project for testing. Finally, the procedural

problems of validating the product will be investigated. Two sources of

evidence will be used in writing the case history: written records,

such as the project proposal and stud2nt achievement and affective

data, and interviews with the project staff.

Recommendations for instructional technologists concerning the proced-

ures of product development will be derived from a study of the staff's

actual and proposed solutions to the problems it confronted. Finally,

suggestions for research will be given, based upon the project's

procedures and outcomes.

B. Studies Examining the Effects of Learning Techniques

in Instructional Materials

V: Effect of Text-embedded Questions on Retention of

Text Information

The technique of interspersing questions within text to direct learners'

attention to instructionally-relevant content is a procedure that has

recently been the subject of a series of investigations (Rothkopf, 1967;

Frase, 1970). In a summary of research related to what Rothkopf terms

"mathemagenic behavior," attention patterns that facilitate learning,

Frase (1970) indicateU that a repeated finding of studies is that

placing questions after related segments of text increases retention

of tect content. A set of studies (Glass, 1970) related to the effects

of advance organizers or overviews presented before discourse in contrast

to summaries presented at the end of instruction indicated that the sum-

mary 'treatment groups obtained superior posttest scores.
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It was the purpose of this study to assess the differential effects of
questions placed after subsections of text or summaries placed after
complete text components.

Sub ects. Twenty-four UCLA students enrolled in a graduate course on
instruction participated in the experiment. The material was presented
as one of the course assignments.

Materials. The text material consisted of five sectiops,dealing with
five learning techniques: practice, knowledge of results, prompting,
task description, and inspection behavior. The number of pages related
to each technique varied from three to seven.

Questions relating to either definitions, characteristics, or conditions
for application of each technique were generated for each text section..
One question was written for approximately 1-1/2 to 2 pages of text. A
total of thirty questions were constructed. The number for each technique
ranged from three to five.

Summaries for each technique were composed that included all of the
information specifically sought by the quest!.ons. The length of the
summaries varied from 81 words to 292 words.

Treatment. For the Question (Q) condition, questions were included after
a section and set off by broken lines. Typing of text for a technique
was continuous, i.e., discourse following a question did not begin on
a new page.

The summary for each technique was typed at the end of the text inform-
ation for that technique. Typing for the Summary condition (S) was also
continuous.

Dependent Measures, For each of the five learning techniques a set of
criterion items was constructed. Items also related to the definition,
characteristics, and conditions under which the technique might vary.
The number of items for the technique ranged from six to ten. A total
of thirty-eight items were generated.

Procedures. Text information on each of the five learning techniques
were presented to the subjects during a regularly scheduled class meeting.
Those in the Question group were instructed to record their answers on
the materials. Subjects began reading the materials in class and completed
them at home. While home use of the materials, implied less experimental
control, individual study more closely approximated the intended utilization
conditions of the materials.

.

The criterion test was administered one week later at the beginning of
the class meeting.

Analysis and results. Means of the Question and Summary groups were compared
on each of the technique scores and on total criterion scores. Tests of
the means are presented in Table 31.
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A significant t value (p< .05) was obtained only on the criterion score
for Inspection Behavior. Interestingly, this was the text section
describing the value of using embedded questions. The difference between
the mean total criterion score of the Question and Summary group favored
the Question condition but reached only the .10 significance level.

Discussion. This study again demonstrates the highly dependent nature
of the effects of text-embedded questions upon the nature of both the
materials and the questions. The text sections of the4texperimental
materials represented discourse which had been repeatedly refined and
consolidated to present concise information. Thus, the experimental
prose contained a minimum of incidental information as compared with
text content usually investigated in text-embedded questions studies.

It should also be noted that the bounds of the information presented in
the text allowed generation of questions whose answers primarily contained
the most relevant information in the content. The major proportion of the
criterion questions tested this same information. This information was
also included in the summaries. Thus, the function of the questions and
summaries in this study were primarily to transmit direct information,
rather than to direct attention to other content not specifically included
in the questions or summaries. It would seem that when the structure of
the material is "lean," then the necessity of directing attention to
categories of relevant information, to help learners separate the wheat
from the chaff, is reduced. While the direction of the means on the sub-
scores and total criterion score favored the Question condition, further
investigation must certainly be conducted to determine the interaction of
the effects of text-embedded questions or summaries with the density of
instructionally relevant information and uniformity of the prose.

On the basis of the results, both text-embedded questions and summaries
were incorporated in the text portions of the project materials.

VI: Effects of Three Characteristics of Text-Embedded
Response Requirements on the Development of a
Dominant Focus in Prose Learning

Within the context of prose learning, most of the research investigating
conditions which control attention patterns, or what Rothkopf (1963)
prefers to term inspection behavior, has indicated that the inspection
strategies subjects use while reading textual material can be influenced
by characteristics of text-embedded questions or directions. A number of
studies have indicated that subjects answering within-text questions after
reading short prose segments obtained posttest scores superior to pre-
question or no-question control groups. In addition, a study-by Rothkopf
and Bisbicos (1967) partially confirmed their hypothesis that text-embedded
questions of restricted categories facilitate learning of restricted
categories of text. The interpretation was that inspection behaviors tend
to adapt selectively to the nature of text-embedded response requirements
(questions).
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This study reports the results of a doctoral dissertation related to tech-
niques for promoting effective inspection behaviors. It was one purpose'of .

the study to determine if a mechanism operating in the selective adaptation
of inspection behaviors to a restricted class of text-embedded response
requirements is a progressive narrowing of focus to restricted categories
of content, creating a dominant focus on text information relevant to the
class of text-embedded response requirements and a decrease in attention
to irrelevant text content. In addition, the study investigated the dif-
ferential effects of response requirement Type (Question or Objective),
Place (Before or After related text), and Order in which two restricted
categories of response requirements were presented within the text, (e.g.,
name questions first, then application questions, or the reverse order).

Method. A 2x2x2 factorial design was employed to investigate treatment
effects. The dominant focus hypothesis involved a within-subject treatment
of presentation of one restricted category of response requirement within
the first eighteen pages of text and a different category of requirement
within the last eighteen pages of text.

Forty college students were presented with thirty-six pages of instruction
which described six psychological ptinciples. For every three pages, sub-
jects encountered response requirements (either questions or an instruct-
ional objective). For one half of the text (pp. 1-18), subjects received
response requirements of one restricted category (e.g., identifying appro-
priate applications of a.principle).

A seventy-two item multiple-choice posttest was immediately given,
comprising of three kinds of items: items Relevant (R) to the questions
of objectives of each three-page text segment; items Non-Relevant (NR)
zo the response requirement of that segment, but relevant to the other
category of response requirement; items Incidental (I) tak_any segment's
response requirement (identifying a date, or name of a teacher of parent
which had appeared in that text segment).

.

Results and Implications. For each.restricted category of response require-
ment (an eighteen-page section .of the text), the development of a dominant
focus attention pattern was to be inferred if posttest scores on Relevant
items were higher than posttest scores on Non-Relevant items. The progres-
sive development of a dominant focus was measured by comparing; scores on R
items drawn from the first nine pages in which a restricted category of
response requirement occurred with the R items drawn from the last nine,
pages in which the category appeared. The effects of the variables Type,
Place, and Order were measured from total posttest scores on R, NR, and
I items. A multivariate analysis of variance was employed to assess
treatment effects on the three dependent measures.
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The prediction that performance on Relevant posttest items would differ
significantly from performance on Non-Relevant items was substantiated
(F = 14.54,, p< .001, df = 1,32). This finding suggested that as a result
of exposure to response requirements referring to a limited set of
content, a dominant focus does tend to develop on other text content
relevant to that restricted category of questions or objectives to the
detriment of the attention to Non-Relevant text content. R scores were
also significantly greater than NR scores in relation to Type (F = 13.08,
1)4.001, df = 1,32) and the interaction of Type-Place (F = 4.626, p < .05,
df = 1,32) in accordance with other investigators' findings that questions
placed after text yield superior posttest performance.

Although the comparison of. R scores from the last and the first sections
within a response reaquirement category (e.g., pp. 10-18 vs. 1-9) did
not reach statistical significance, a graph tracing values of R scores
across text segments of the restricted category reveals that the trend
of the R scores was to increase from the initial sections in which a
category was encountered to the final sections in whicii the category
occurred. While no prediction had been made about the effect of a dominant
focus attention pattern upon Incidental items, a comparison of I scores
before and'after the category switch (pp. 10-18 vs. 19-36) revealed that
performance on Incidental items was significantly higher after the switch
(F = 7.31, p< .01, df = 1,32), suggesting that .the switch yielded a more
general search strategy of all text information. After the switch, I
scores increased, but R and NR scores decreased slightly.

Comparisons of the effects of Type, Position, and Order upon total R, NR,
and I scores again yielded significant values for Typ.2 on the R scores
(F = 9.36, p 4.05, df = 1,32) in favor of questions, and a marginally
significant interaction of Type-Place (p<.05) in favor of questions after
text. These findings suggest that designers and managers of instruction
carefully consider the effects which classes of embedded questions may
have on the aspects of instruction'to which learners attend.

VII: The Effect of Stimulus Variety in Pre..:tice Sequences
on Discrimination, Application and Attitude Performance

This study, undertaken as a dissertation in the area of instructional
product research, focused its investigation on the effects of media
in the transmission of practice exercises. While a print version of
practice had beep formulated, primarily on a cost basis, the study
sought to determine if the expected consequences of media presentations,
e.g., more active attention, would result in greater performance of
subjects. Three treatments were formulated and each consisted of four
practice exercises treating four of.the five instructional techniques
in the project. Use of embedded questions to control text reading
behavior patterns was not considered to he appropriate to media vari-
ations. One version was rendered in print. A second treatment consisted
of the identical material produced in four short, super eight sound
motion pictures. The third treatment contained a "variety" condition,
one exercise was presented in each of the following media: super eight
film, coordinated slide/tape; audio tape only; and print.
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Criterion Measures. Discrimination tasks presented in each of the
four media were developed. In addition, a transfer task, the ability
to write instructional sequences was included as a dependent measure.
Finally, an attitude questionnaire was developed in an attempt to
gauge the subjects' reaction to the alternative treatment conditions.

Procedures. A pilot study was conducted using nineteen subjects during
November, 1971. The purpose of the investigation was.to assure that
the information was not in the subjects' repertoire and to test the
extent to which the criterion measures were appropriate in,the procedures.

For the main study, fifty students were randomly assigned to the three
treatment groups. Data analysis has not been completed.
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CONCLUSIONS

The conclusions one can draw about A development project nre necessarily
limited. The output of a development effort is a problem solved. The
manner of solution and the extent to which the solution pertains to
various groups and settings can be explored. The puypose of this section
is to describe the outcomes of this project, the procedures developed
which seem to have merit, and the problems encountered which others may
now anticipate in the future.

Conclusion 1: The materials work.

On the basis of our data, we may conclude that the materials accomplish
the primary objective set for them. Participants are able to employ
instructional techniques in the writ!ng of first draf programs.

Conclusion 2: The materials presentreplicab le instruction.

We also allege that the sequence of instructional events has been
reproduced across validation trials. The final three field tests otcurred
without intervention by the development staff. Widespread replicability
has not been demonstrated, but there is some basis to believe in its

existence.

Conclusion 3: A range_ of _persons can learn from the materials.

The materials were tried on preservice edacation students, graduate
students in instructional technology, experienced school personnel, and
staff development course writers in an industrial setting. Scores for
these groups were in general agreement.

Conclusion 4: Development longer than expected.

Even for n staff as confident and well-trained as the one workin on' this

project, the activity of development involves many missteps and cul-de-sacs.
A development project does not function like social Darwinism: there is

no linear improvement. The project staff increased in its efficiency as
the work progressed, but procedural difficulties occurred enough so that
the cou.rse of activity was not smOoth.
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rot, 1 ne. T rno ve r

Due t' a :;er:e9 of untimely events, the continuity of pernonnel on this
2roiect suffered. of the problem unit; related to the phasic need for
9taff. u.,e of neopie during the spring and summer, coupled with the
anticipated termination date, led certain of the staff member() to depart
in favor of c:%ployment that offered longer tern security. The student
status of the staff, while enabling the project to be cost-effective,
i.e., employing highly competent people at relatively low
interterred with the project's developrent. Dissertation and maillte0i-
thesi9 ,...ork also conflicted with some of the. project dendlinen%.

:'oh lc!-1 2: Product ion

A cOflgit;tent difficulty during thin project .eluted to the apparently
:imple problem of vettinR the materiala produced in nufficient quantity
on time no that develovental tryouts might be conducted. During the
later field trials, a simple net of materia.kn wan running about 300
fanuscript pares. Thugs, for only 35 copion, 10,500 pages required
collatini!. The job increased in r7agnitude when one considers the time
required to retype revised portions of the materials. partic early for
those cycler where the turnaround from field trial to field rial vO4
close to only three weeks. The professional nraff, with concurrent
responsibilitlea In development and data analynin, wars often commandeered
to assist in collating packets for. field teats. Thin particular activity
was not viewed with ciich favor by them.

I' r ern 3: Field Tettt S. it et)

'olicitation of sites for developmental and other field tenting wan
dencribed an a time-consum,ing tank. Assistance from other agenclen
engaged in research and development would have been expected but was not
forthcoming. Some procedures should be developed which will promote the
acquisition of appropriate field tent populations along nationally
distributed lines. If an Identifiable network of suitable and receptive
locations could be :supplied, more of the total effort expended would be
orp,anized around development rather than site identification activity.

Froblem 4: ProtecteanaBement_

After reviewing the products of the project, one might infer that the
project ranagenent otrategy wan relatively succesSful. From the view
Points of the project manager, however, the project presented difficult
management dilemmas. The amount of work was not dietributed evenly
throughout the period of funding. Alternatives were (1) to provide.
regular work for the maximum number of people who would be needed; (2) to

provide regular work for the miniMum number of people needed, adding
individuals to perform specific tanks an necessary. The second option vas
chosen, primer-14y because of cost concerns, becsuse of the lack of middle
level supervioory eroonnel (and the budget tb ountain them) and becnune
idle staff becomes despondent ntaff.
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SELECTIVE ATTENTION

Item Form for Practice Exercises

Single Discrimination

Stimulus Limits

The stimulus must contain three components: directions, specification,

and the instructional sequence.

Directions. The following directions are given to the student:

Read the spetifications and instructional sequence which
follow. On your answer sheet, circle "yes" or "no" to
indicate whether the principle of (insert appropriate
principle) has been correctly employed in this sequence
of instruction.

Specifications. Preceding the instructional sequence, a description
must be provided which specifies:

1. Topic of instructional sequence
2. Approximate grade level for which the instruction is intended

3. Objective(s) governing the instructional sequence

The criterion objective must:
S0

a. Be stated in terms of measurable learner behavior.
b. Represent a cognitive skill which is, preferably,

higher than the knowledge level.
c. Include criteria for evaluating the response if a

constructed response is required.
d. be accompanied by one or more enroute objectives if

these are also to be dealt with in the instruction.
e. Be accompanied by a statement of any entry behaviors

which have been assumed (with the exception of
general abilities such as "to read").

Instructional Sequence. The instructional sequence must:

1. Be of approximately 2-5 pages in length
2. Present instruction which is congruent with the objective

stated in the specifications, in terms of:

a. content
h. Response level
c. Scope (covers all objectives Specified; does not

include large amounts of extraneous information)
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Further criteria for the instructional sequences vary depending on the
instructional principle being employed for student discrimination.
Separate statements of requisite criteria unique to each principle are
attached.

Criteria for Evaluating. Responses. A response of "yes" is correct
when all criteria constituting a correct application of the principle
have been met in the instructional sequence. A response of 'no" is cor-
rect when one or more of the criteria constituting an incorrect appli-
cation of the principle have been met in the instructional sequence.

Criteria for Instructional Sequences

Inspection Behavior

1. The sequence must consist of textual material (programmed instruction
is not appropriate for use with this principle).

2. Within the instruction, sets of questions must be imbedded in one of
the following variations:

a. Correct Application. All of the following criteria must
be met to constitute a correct application of the principle.

--Questions appear after related text segments

- -Questions spaced no more frequently than one
set per page of text

--Questions represent sample items related to
the criterion objective or to an enroute
objective, in terms of both content

- -Questions clearly require an overt response

b. Incorrect Application. Any one of the following criteria
constitutes an incorrect application:

-Questions placed before related text segments

--Questions spaced more frequently than one set
per page of text

-Questions do not represent appropriate sample
items for one of the objectives (either content
or response level may be incongruent with the
objective)
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Criteria for Instructional Sequences

Task Description

1. The sequences must consist of textual material (with appropriate
imbedded questions) or programmed instruction.

2. Within the instruction, the principle of task description must be
employed in one of the following variations.

a. Correct Application. All of the following criteria must
be met to constitute a correct application of princple:

--Criterion task described at the outset of the
instruction (enroute tasks may also be described).

- -Task described in behavioral terms.

-Task described appropriate sample items congruent
with the objective stated in the specifications.

- -Task described in language appropriate for the
learner.

b. Incorrect Application. Any one of the following criteria
constitute an incorrect application of the principle:

--Task described in nonbehavioral (cognitive or
affective; statement of intent).

- -Task described does not represent a sample item
which is congruent with the objectives stated
in the specifications. (Incongruence may reside
either in content or response level.)

--Task is described in language which is inappro-
priate for the learners (i.e. , tog complex) .
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SELECTIVE ATTENTION

Item Form for Practice Exercises

Multiple Discrimination

Stimulus Limits

The stimulus will consist of three components: directions, specifications,
and the instructional sequence.

Directions. Students will receive the following directions:

Read the specifications and instructional sequence which
follow. On your answer sheet, circle one or more letter(s)
to indicate which instructional principle(s) have been
correctly employed in the instruction. Use the following
letters:

A. Inspection Behavior
B. Advance Organizer
C. Task Description

Specifications. The one-page specification sheet preceding the
instructional sequence will conform to those employed in the single
discrimination practice exercises for inspection behavior, task de-
scription, and advance organizers.

Instructional Sequence. The sequence of instruction shall:

1. Be of approximately 5-7 pages in length.
2. Consist of textual material (not programmed instruction).
3. Be congruent with the specified objectives in terms of

content, response level, and scope.
4. Employ the three selective attention principles, as follows:

a Embedded questions will be employed (correctly
or incorrectly) in each sequence.

b At least one of the remaining two principles
will be employed (either correctly or incor-
rectly) in each sequence.

c Criteria defining correct and incorrect appli-
cation of the principles are specified in the
item form for single discrimination practice
exercises for each principle.

Response Limits

To constitute a correct response, each letter (A,B,C) must be circled
if the corresponding principle was correctly employed in the sequence,
and must be left uncircled if the corresponding principle was not em-
ployed, or was incorrectly employed, in the sequence. A total of three
points may be scored for each practice exercise.
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TENTATIVE OUTLINE

Staff Development

WORKSHOP ON INSTRUCTIONAL MATERIALS DEVELOPMENT

Investigator's Purpose: To gather field test data on instructional
project.

Time Schedule: July or August

Duration: Approximately five hours of instruction, not
necessarily on a single day.

Anticipated Audience: Teachers, Curriculum Developers

Number of Participants: At least twenty per session

Staff: Dr. Eva L. Baker, Assistant Professor, UCLA
Mrs. Edys Quellmalz, Post Graduate Research

Educationist, UCLA
Mrs. Judie Safford, Instructional Product

Research Specialist
Mrs. Adrienne Smith, Research Assistant
Mr. Tom McGuire, Research Assistant

Overall Objective: At the conclusion of the workshop, the parti-
cipant will be able to produce first draft
versions of instructional materials suitable
and ready for preliminary field testing for
use of students in the age level of the parti-
cipant's choice.

Enroute Objectives:- To identify and discriminate instances of the
use of research-based instructional techniques,
including, Response Controlling Techniques, such
as direct practice, prompting, knowledge of
results, task analysis, and Techniques for
Directinr, Attention in written materials,
including the use of advance organizers, task
describing objectives, and text-embedded
questions.

To be able to produce specifications for
materials, including performance objectives
and criteria.

To describe the procedure through which materi-
als may be validated.
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Hour one:

Hour two:

TENTATIVE WORKSHOP FORMAT

Informal preassessment; purposes of workshop;
description of product development procedures.

The writing of performance specification;

introduction to materials completion of textual
materials and criterion checks for Response
Controlling and Attention Directing Techniques.

Hour three: Practice identifying the use of techniques in
single concept instructional sequences.

our four :

Hour five:

RR1

Discussion of preceding instruction to identify
problems attempts at simulation activities
where participants actually develop first draft
materials using given instructional techniques.

Critique and exchange of instructional products.
Postassessment.



Program Questionnaire

Please express your opinions of various aspects of this instructin,by
circling one number for each item below. Use the following scale:

5 - strongly agree
4 - agree

3 - no opinion
2 - disagree
1 - strongly disaree

Circle only one number for each item.

Expository Sections o Inspection Behavior and Advance Organizers...

1. . Were written in clear and understandable terms. . . 5 3 2 1

2. Provided relevant information 5 4 3 Z 1

3. Were dull and boring S 4 3 1

4.' Contained superfluous or unnecessary information. . 5 3 2 1

5. Were straightforward and Co the point. 5 4 3 2 1

Practice Exercises for Each Principle...

6. Used sequences of instruction which were interest in,;

and appropriate 3

2. Employed the principles in a way whic:; was AMI:ilOtIS

or too difficult to dote, 5 3 ?

8. Employed the :,rinciples in a way which was too
obvious and ea 5y to det,,c1

In Terms of Length...

9. The package as a whole was too 10n 5 3

10. The expository sections were too 1on,.,

11. Too many practice exercises were provii'oL4

Please provide any specific comments, pro or con, concerninF, these m1terla1:1,
in whole or in part, by using the reverse side of your answer sheet.
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August 17, 1971

CONSTRUCTED RESPONSE CRITERION SHEET

(for use with simulations and criterion performance)

Subject's name

Date

imulatiot.

Exclusively text
(see section A)

Envelope ti

Location of trial

criterion specifiation

Scorer

Non-text Varied

(see section B) (see special instructions B2)

A. Inspection Behavior Yes No

I. Are questions embedded in text?

If yes,

a. Do questions appear following relevant text/

h. Are questions related to objectives stated
in specifications?

To how many terminal and/or enroute'
objectives are questions explicitly related? (circle) 1

Add value of each yes plus number circled in "3"

subsc.ore

(1)

I.sk Description Yes No

is an operational* task description provided?,

if yes,

a. Is language appropriate to.learner's level?

b. Is task description provided prior to
instruction?

c. For how many terminal or anroute objectives
are task descriptions provided? 2

(2)

(1)

(2)

3(circle) 1

Add value of each yes plus number circled in "c"

Subscore

(..")
*operation means content and behavior are described which conform to either
terminal or enroute objectives included in specifications.
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11. - 2 not to be completed if A-1 is ",...e6"

Direct Practice

2. Is practice explicitly provided relevant
the objectives;

if yes,

a, Was more than a sin0e practice opportnnity
provided for anv objective?

b. Was practice proyided for meitiple content
,examples or in a variety of contexts?

c. For how many terminal or enroute objectives
(circle)was practice-provided?

Add value of each yea plus number circled in "c"

Knowledge of Results

3. Was knowledge of results provided for either
overt or covert responses ??

If yes,

a. Estimate effectiviN.4is 1 terms of
immediacy.

b. Form of knowled.,;e of rel:s is
appropriate to response re;uirements

c. Estimate the proportion of responses
which receive knowled6e of results

Add value of yea plus number circled in "e"

65.

ric:b5COre

(1 )

eftective (1) Not til.tet:vi- (0)

(circle)

100.
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13

Promprinp:

Were prompts used

If yes.

a. Did the vriter tend to avott:! :copy fraf:

or give-aways ee pri=lary promptinF,

techniqueal ().

Were ;srompts primarily'aubstahtive
(1.)rather than,formal?

Were prompts faded, i.e., were (circle)

.unprompted reaponaea called for gradual fading, dbrQptinc

during latter phaaea of inatrucAton? 4 3 2 1

Add value of each yes plus number circled
in "c"

aubSCOre

appropri.ste to lc!arner

86.
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Revision August 23, 1971

CONSTRUCTED RESPONSE CRITERION SHEET

(for use with simulations and criterion performance)

Subject's name Envelope # Scorer

Date of trial Location of trial

simulation criterion specification #

IMO

Exclusively text
(Omit section C)

Nontext Varied
(Omit section A) (Omit section D if A is used)

A. Inspection Behavior Yes No

Are questions embedded in text? If yes, (2)

1. Do questions appear following relevant text? (2)

2. Are questions related to criterion objective
stated in specifications? (2)

3. To how many enroute objectives are questions
explicitly related? (circle) 1 2 3

Add value of each yes plus number circled in "3"

B. Task Description

Is an operational task description provided?
If yes,

1. Is language appropriate to learner's level?

2. Is task description provided prior to
instruction?

3. Is task description provided for the
criterion objective?

4. For how many enroute objectives are task
descriptions provided?

Add value of each yes plus number circled in "4"
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Subs core
(maximum =I 9)

Yes No

(2)

(1)

(2)

(2)

(circle) 1 2 3

Subscore
(maximum 10)



STAFF UTILIZATION

The following individuals were employed by the project:

Sheila Allen

Britta Bull

Barbara Donner

Arlene Fink

Sherry Frankel

Michael Kosecoff

Tom McGuire

Linda Morishita*

Edys Quellmalz*

Judie Safford

Aleta Osborne Saloutos

Karen Schwartz

Gayle Sexy

Adrienne Smith

Howard Sullivan

Lee Trithart

Lena Wackenstedt

In addition, Leni Steele and Barbara Bosak worked free of charge on materials

related to the project; Arlene Fink provided unpaid assistance.

*more than six months
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